Interactive effect of heart rate and muscle sympathetic nerve activity on blood pressure.
Sympathetic traffic to the peripheral vasculature and sympathetic discharge to the heart have complementary effects on blood pressure. Although faster heart rates have been linked to higher blood pressures, the relationship between muscle sympathetic nerve activity (MSNA) and long-term regulation of blood pressure is not clear. We tested the hypothesis that MSNA and heart rate are linked to blood pressure levels in normotensive subjects. We studied normal young male (n=120) and female (n=48) subjects subdivided according to tertiles of heart rate and MSNA distributions. Systolic, diastolic, and pulse pressures were significantly different across the heart rate tertiles in male subjects, with the highest blood pressure values in the upper tertile of heart rate. No significant differences in blood pressure across the tertiles of MSNA were found. The relationship between MSNA and blood pressure, however, was affected by heart rate. MSNA did not influence blood pressure in the first and second heart rate tertiles. However, within the upper heart rate tertile, subjects with higher levels of MSNA had significantly higher systolic (P=0. 02) and pulse (P=0.004) pressures than subjects with lower levels of MSNA. In female subjects, blood pressure was not different across the tertiles of heart rate or MSNA. MSNA and heart rate have interactive effects on systolic blood pressure and pulse pressure in normotensive male but not female subjects. No relationship between MSNA and blood pressure or pulse pressure is evident in subjects with slower heart rate. In male subjects with faster heart rates, higher levels of MSNA are associated with higher systolic and pulse pressures.